Purpose of the paper: The goal of this paper is to implement e-governance in a flexible and cost effective manner to suit with current ICT infrastructure in Bangladesh to provide better information and service delivery of the government to the public; and hence promote democratic practices through public participation and consultation.
Introduction
Lack of information and communication infrastructure results in people having to waste time and money. Lack of clarity in processes, and corruption and mismanagement in systems and operations is rampant in Bangladesh. The inaccessibility of information affects the rural poor more than other sectors of the community. Similarly, lack of market information (on commodity prices, various input suppliers, etc.) leads to loss of income and exploitation of rural entrepreneurs by middlemen. Such exploitation and losses further marginalize small and marginal farmers and village artisans. In this context, Information and Communication Technologies can play a significant role in making information available at a reasonable cost. E-governance is the public sector's use of information and communication technologies with the aim of improving information and service delivery, encouraging citizen participation in the decision-making process and making government more accountable, transparent and effective (DG Communities, 2005) . Bangladesh and many other developing countries are apprehending the importance of ICT in the governance arena, and are putting into practice innovative e-governance models that might be technologically simple but are abruptly changing the way information is distributed to the public (Global Information Infrastructure Commission, 2005) . In this paper we delineate a model of e-governance for rural and city areas of Bangladesh.
The project deeply considered current ICT infrastructure in Bangladesh and tried to implement the project in a cost effective manner. A clear, comprehensive layout for urban and rural areas is drawn separately and is shown in section 'layout design' of this paper. Since, in Bangladesh government telephone line is the most widely spread data communication line; we have chosen a VPN (virtual private network) model for implementing e-governance and is explained in section 'network architecture'. In section 'software development' we described complementary tasks such as database implementation, system development, web related task etc. to establish a full-fledged model of e-governance. We have developed sample database, forms and web pages which views are included in this paper. The goal of this paper is to implement e-governance in a flexible and cost effective manner to suit with current infrastructure in Bangladesh to provide better information and service delivery of the government to the public; and hence promote democratic practices through public participation and consultation.
Literature review
E-government refers to the delivery of government services and information to the public, using electronic means to transform the way it serves its constituents (Murthy, Kumar, 2003) . E-government must be on governance and not just IT; on citizens and their needs and not just on computers; on transforming the process not on translating the process; and on software not on just hardware and focus on people but not on systems (DigitalGovernance.org Initiative, 2005) . Thus, e-government is not just 'e' but about facilitating the system by 'e' and getting it to work for citizens to benefit them in their daily activities of practical life (E-Democracy, EGovernance and Public Network, 2005).
Goals of e-governance
• Improve the internal organizational processes of governments • Provide better information and service delivery • Increase government transparency in order to reduce corruption • Reinforce political credibility and accountability • Promote democratic practices through public participation and consultation • Focus on disadvantaged communities, who otherwise will be excluded • Provide that information or service which otherwise will not be provided • Create an outcome which in absence of ICT will not be produced efficiently or timely Digital Governance models are continuously evolving, depending on the uses to which they are put into, the new ICT applications that are becoming possible, and most importantly, the changing political realities in the governance sphere. There are no rigid and finite models of Digital Governance. Since these models are based on strategic use of information, the possibilities are endless, depending on how innovative and imaginative the governments, the citizen groups, and the international development agencies can be.
Technology does play an important role-the role of making possible strategic use of information. E-governance is not about technology; instead it is about identifying what are the key governance needs that need to be fulfilled, and then envisaging models by which these needs could be fulfilled appropriately and with ease. ICT plays the important role of powering these models, making possible information flows (in volumes and speeds) using conventional communication means.
Several developing countries are realizing the role ICT can play in the governance sector, and are putting into practice innovative e-Governance models that may be technologically simple but are drastically changing the way information is distributed in the society. Based on primary experimentation and secondary research, some generic Digital Governance models which are being practiced in developing countries have been identified. All these models benefit from the intrinsic characteristics of ICTs, which are:
• Enabling equal access to information to anyone who is a linked to the digital network.
• De-concentration of information across the entire digital network.
In simpler terms, information does not reside at any one particular level (or node) in Digital Governance Models but gets distributed across all the nodes.
Layout design
Like other developing countries, the infrastructure of ICT between rural and urban areas in Bangladesh is different (Islam, Jabiullah, Rahman, 2004) . So, separate layout should be considered for cities and villages. Design of an e-governance scheme for a rural area involves many constraints such as connectivity, bandwidth and available infrastructure (Das, Sharma, Gogoi, 2004) . In city areas the structure is stronger and easier to implement e-governance. By various scheme initiated by Government of Bangladesh, rural telephony penetrates into most of the remote villages of the country. This paper describes the design issues of a practical egovernance system for rural and urban areas. Emphasis was on giving a cost effective solution with minimal changes to the existing communication infrastructure and user-friendly interface to the system using English and Bengali Language. Also the issues like getting active network connection through dial-up modem have been taken into consideration.
A. Layout for rural areas
In rural areas District Commission Office (DCO) is the centre of control, where database server, web and application server, network hub etc. will be kept. Other areas are connected to District Commission Office. Kiosk or booth should be set up in different places for public to communicate with DCO office. We may choose Upazela Offices and Union Offices as the place to set up the kiosks. Without Upazela Office and Union Office a remote populated or important place may be choose to set up kiosk for ease of public. All kiosks should be equipped with at least a computer, a modem, telephone line and other equipments to communicate with DCO office. Figure 1 shows the layout of the model for rural areas. Upazela Office, Union Office and distant kiosk are directly connected to District Commission Office (DCO). 
B. Layout for city areas
The infrastructure of ICT in cities are substantial than rural areas. It is easier to implement egovernance in city areas than rural areas. We can easily divide a city area by wards. In every Ward Commission Office a kiosk has to be setup. Here, City Corporation Office (CCO) will take the control of governance (Dhaka City Corporation, 2006) . Every kiosk is connected to the CCO. The equipments in the kiosk are more equipped and sophisticated in cities than rural villages. Figure 
Network architecture
There is a big gap between infrastructure needed for a pervasive e-governance and what is infact present in rural and city areas . So, information and communication network designer needs to measure the success rate in terms of technological breakthrough of the system under design (Rajaraman, 2005) . The concept of e-governance can be translated into practice by creating required ICT infrastructure and introduction of appropriate operational strategies. Following are the few ICT network scheme:
A public network is owned and operated by a service provider similar to a telephone service. Any subscriber can use a pubic network to communicate with any other subscriber. One of the features of a public network is universal communication − a given subscriber's computer can communicate with any other subscriber's computer. The chief advantages of a public network are flexibility and the ability to use state-of-art networking without maintaining technical expertise. A public network is flexible because an arbitrary subscriber at an arbitrary location can connect to the network at any time. But the system can not provide sufficient security and it is not suitable for particular decisions or policies.
A network is said to be private if use of the network is restricted to the corporate or individual owner. The chief advantage of a private network is that the owner has complete control over both the technical decisions and policies. But a private network can be expensive to install and maintain. In addition to purchasing the network hardware, a corporation must hire and train a staff to install, manage, and operate the network. Special tools and maintenance equipment may also be needed.
A Virtual Private Network (VPN) combines the advantages of private and public networks by allowing a company with multiple sites to have the illusion of a completely private network To build a VPN, a company buys a special hardware and software system for each of its sites. The system is placed between the company's private networks and the public network. Each VPN system must be configured with the addresses of the VPN systems at other sites. Once such a configuration has been entered, the VPN system restricts packets. First, the VPN system at each site restricts incoming packets − no packet can enter the site unless the packet came from one of the company's other sites. Second, the VPN system at each site restricts outgoing packets − no packet can leave the site unless it is traveling to another one of the company's sites. As a result, once VPN software has been configured, the company's sites can only communicate with one another; they are cut off from the rest of the network.
We will choose a VPN model for implementing e-governance. The model will use government telephone line for data transmission. In our country government telephone line is the most widely spread data communication line. Actually, telephone network is the most suitable means for rural areas that can be used for implementing e-governance. So, we need to establish a dial-up communication line through government telephone line. Figure 3 shows the network structure for rural areas, where Upazela Office, Union Office and Distant Kiosk are connected to District Commission Office through the telephone line. It is not hard or complex to implement a Virtual Private Network (VPN) that could provide sufficient security for such a project. VPN can be implemented with a combination of easily acquirable hardware and software (Tanenbaum, 2004) . In city areas every ward offices are connected to City Corporation Office. Figure 4 shows the network structure for city areas. The communication medium of rural areas and city areas is same that is telephone line. Actually, more sophisticated medium and equipment may be implied in city area as the demand of city people is more than rural people. Since telephone line is available in every place in city and we consider a minimized cost, we designed the model with dial up telephone line as villages. Figure 4 shows the structure of city areas. 
Data rate specification
The bandwidth of the telephone line should be considered to implement the model. To reduce the bandwidth, only data fields are transmitted to store it in the main database. Data rate is the number of bits per second and Baud rate (B) is the number of characters per second. A character frame consists of 8 data bits and 1 stop bit. So, character frame length is 9 bits. If modem speed is set at 33600 bps, then Baud rate, B = 33600 / 9 = 3733 characters per second Therefore, 3733 characters per second can be transmitted through the telephone line. We consider that the worst case dial-up speed at distant places is at 26100 bps. Data will transmitted successfully at this rate as described in table 1. The relational data model represents data in the form of tables. The relational model is based on mathematical theory and therefore has a solid theoretical foundation (Hoffer, Prescott, McFadden, 2004) . The relational data model consists of the following three components:
1. Data structure: Data are organized in the form of tables with rows and columns. 2. Data manipulation: Powerful operations are used to manipulate data stored in the relations. 3. Data integrity: Facilities are included to specify business rules that maintain the integrity of data when they are manipulated.
Software development
To implement e-governance a huge class of software is needed in various developing stages. Many commercial softwares are available which should be purchased to implement the system. Of course, some software should be developed to provide desired services to the citizen. An important task is to create database. A large class of database is a significant criterion for such a project. One thing should be kept in mind during software development is that software should be flexible to use and be simple to suit with the existing communication infrastructure.
We have created sample databases, web pages and forms for our e-governance model (Hoffer, Prescott, McFadden, 2004) . For convenience, we developed a virtual web site for Dhaka City Corporation. The real implementation would need rigorous analysis and planning to meet the people needs and corporation needs. We developed database, web site, and some forms for online job application. Figure 5 shows the view of the web site. The web pages are developed by html code and with the help of Microsoft Front Page.
Figure 5: Web site of Dhaka City Corporation
Source: Developed for this paper There are several links of the main page of DCC website. The button "Apply for Job" is the link to the job application form. Clicking the button job form will appear. Users who are interested of the job they fill the form and submit online, then the data of the form is stored in the main database of the city corporation. We created a database named 'JOB_APPLICATION' with php and mysql software. Figure 6 shows first portion of the job application form. This portion required personal information and career & application information about the intended candidate. Source: Developed for this paper After submitting first portion successfully then second portion of the form will come. Figure 7 shows second portion which required information about academic and training information of the candidate. After filling the fields of second portion of the form, candidate has to submit it. If it is successfully submitted then last portion experience information will come. Source: Developed for this paper Bottom of Form At last, final and third portion of the form which required information about work experience will appear, if previous portion submitted accurately. Figure 8 shows the experience information portion. If this portion is completed and submitted successfully then all required information of the job application form would be gathered and stored into the main database of DCC. 
System implementation
We focus to develop a flexible system as possible for developing our e-governance model. A cost effective and efficient system should be implemented to suit existing infrastructure. Special concentration should be given for rural areas due to weaker communication infrastructure in villages. Client and user software should be developed as simple as possible. Software interfaces and forms should provide information also in Bengali, so that rural people can easily understand the information and communicate with the government. Data can be submitted either in online or offline. Offline data submission reduces operational cost and also very flexible for a noisy and low bandwidth network. Data can be uploaded to central database 2 or 3 times in a day or more than that as required and availability of good connection. People can fill up the application forms at their nearest kiosk. After submission of the form he would be given a unique token number from DCO or CCO for identification of the submitted application. Local kiosks are also capable of delivering status information for online queries from central databases. Kiosks should also provide all of the facilities as people required specially for cities such as scanner, printer, web camera etc.
Constraints and recommendations
There are some infrastructural constraints in rural areas which should be carefully considered before implementing e-governance. So, project designer needs to measure the success rate in terms of technological breakthrough of the system under design (Rajaraman, 2005) .
In rural areas often the telephone lines are idle due to some technical failure or too noisy for computer data transmission. Network bandwidth, data speed and a noise free network connection are desired for on-line data transmission. To reduce the cost of operation of dialup ICT network and getting this dial-up connectivity active the form submission process should made offline also. To reduce the bandwidth, only data fields could be transmitted to store it in the central database. These types of communication problems may not arise in city areas.
To establish e-governance following principles should be obeyed:
• Consider rural and urban infrastructure separately to implement the project • Focus on disadvantaged communities, who otherwise will be excluded • Provide that information or service which otherwise will not be provided • Focus on utilizing and where possible building upon what is existing rather than thrusting a new intervention • Create an outcome which in absence of ICT will not be produced efficiently or timely.
If the above guiding principles are followed, then it is more likely that ICT for development project will:
• Be accepted and used by the disadvantaged community • Sustain itself and leverage symbiotic participation from other agents in the society Last but not the least; one can never overestimate the 2 reasons why ICT for development projects can fail even with the best of intentions and innovations. These are:
i. Lack of information sharing culture among people and institutions. For instance, when people and institutions, including media, NGOs, government officials are more inclined to restricting information flows rather than enhancing it.
ii. General in apathy of the people and institutions to act upon information available to them. For instance, when the acceptance of corrupt practices or criminalization of politics is so deeply embedded in the society that people and institution fail to act against corrupt practices and criminal scandals unearthed through e-Governance.
Conclusion
The term e-governance is of recent origin and has become the buzzword in all developing countries (Prasad, 2003) . In fact, it is the use of Information and Communication Technology (ICT) for redesigning the traditional mode of governance, through better coordination and sharing of power among different components of government; thus taking care of the traditional problems of governance. The lack of information and communication infrastructure results in people having to waste time and money (Das, Sharma, Gogoi, 2004) , (UNESCO Communication and Information, 2005) . Lack of clarity in processes, and corruption and mismanagement in systems and operations, is rampant. In this context, Information and Communication Technologies (ICTs) can play a significant role in making information available at a reasonable cost. ICTs promise to provide innovative solutions to the problems of poverty and inequality by accelerating development and introducing transparency into systems and operations.
At last, establishing e-governance is utmost important for our country. In this paper, we proposed a comprehensive and cost effective model of e-governance considering existing ICT infrastructure of Bangladesh. We hope that this paper could provide important guidelines and information to government and others who deal with e-governance.
